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/?4T : ^ T ]X<D% 4 gf (Gr4)©«fg^, 

30 [0 0 2 9] 3&{*5£(2)fct l/>X^©^fg^bt3> 
MbfcftSfbf ^©©^ffSSffl^ ^2P(Gr2) 
T*©^<gJ±i:^4fP(Gr4)T-©^hbi:©ib^T-^b 

.TV^S. IE • A • IE • A©4»»ss*-r*--*wa:x 

-Ab>X(^g||(e6 3-4 3 1 1 5^)T-lis ±C» 
" 2»(Gr2)"CS<gS:fT-5t!)^* s ^<'S:S«lRlC^So * 
^t-tt^ 4 g?(Gr4)©£<gAfi£^H-£-f CI i: tc J; 
t), U>X±g©'jNS^b$0oT^S. ^Wi5;(2)©± 
ISSrS^ai:, ^4ff(Gr4)©i{gfta*si§i<ft0jif 
^4^(Gr4)T-^l/, 9-f K»©«±i:tt^© 
40 JR«*AfffcM5>;iS#*c:fc**H*Cfc6. iS»C N 
*{^(2)©TPSSiS^2.i:^ft6 s ^S<b1-S. LfcA^ 
ot> n>/^ Kbi:v>d^T-» ; ^ U<*v. 
[0 0 3 0.] HlcWTC^f^OJS^S^SCt^S 

2.0</?4T//?4W<4.0 -(3) 
[003 1] §fem£(3)fct, ^4gf(Gr4)©^<gJtS3i^ 
L•CV^^». &{*5£(3)©±PS£S;tSi:$g4f?(Gr4)©£ 
fgftfi4 i iS<'5:?), ^4mGr4)T-xU, 7-f KRfCttl 

50 J6C, ^SC(3)0TfSSi@xSi:±S^a{b1- 



( 6 ) 



2000-180725 



10 



[0032] ttzs mi~m3, %5<D%m<Df&m<Dn 

^3P(Gr3)CDft^>X(G3B)tC|^S$^< t 
i> IWR^&Ztlfi&S. IA>„ <8C, gt/>X(G3B)© 

-O.O2<03(N'-N)(d/dyHx(y)-xO(y)}<O -(4) 





tf3 
N 


^3gf(Gr3)©^7- N 


N* 




x(y) 




x0(y) 





TfctK x(y), xO(y)ttWT©3(AS),(RE)T--£fveftit 
[0 0 3 3] 

io m 1 ] 



x(j)=(r/£)-a-/(l-e-(yVr Z )|]*Z: (Ai-jr') 



i&2 



■(y 2 /r 2 )M 



xO(y) = r-ll-VU-e 
fcfc'L, A (AS) R If (RE) «K 

r : *BS0>£Vi&$*&. 
e : 2*ftB^^5> — ^» 

*«Hraa«ffl**a{(l/? , )=(l/ r M2-A2L 



■ (AS) 



- (RE) 



Ai 



[0 0 3 4] =£{<ra(4)fciu mW®.£RV®tt-%3l<D7 

u7-z®mtzrzib<Dm*3ismz, imw<Dmt.x-m 

C©lfeft : SC(4)©±IE^X.5i-, X-A 

fcfcfct^ tt^^©7U7'-^L<^t-S„ 
5£(4)©TIS£;@x.£^ X-A^T-^iSiRII^- 
^HBKffilftati:*^ «^*^©7 U7-<DffiTEM 

[0 0 3 5] »l~g5©ISJI5©^£fitJ5£bT 30 

VX©*-?®^*!"^*^ £*lfcPge>fcV>. #13. 

®$TC«fcDA«^S<i|qI$*5(5IJTau>X ) 0 
Jff^ffli:ii#f^ fc©ffi*£fcH*T-Al*#f4l£<l@£-£ 
SBSr • X'J y KSU >X, H*r*^#SU > 

[0 0 3 6] 

[HJS0I] tlTx *^^&SIS£LfeX-AW>X©«^ 

-cfe tu ^i~^5 <D&&<m**m*\'>xmisiB 

(Hl~H5)ttx »Jfc1-$£J6m~5©W>X«jER£ 

[0 0 3 7] SSUSWOH^Xh^^^aV^-^C* 
ri(i=l,2,3, . . . Jtt^ttfS^jRxTiSi©®© 
ffl**8» di(i=l,2,3, . . . )tt4Mtfl» t>j&ATiSE© 
«±BIHI«l*^UT*5x Mi(i=l,2,3,...),vi(i=l,2, 
3, . . . )tt$#{igi»£®*Ti#i© U >x©d&£*j-r 
•5Ja«r*(N(i),7'<>'<ft(i/d)«:^Utv^5. 3> 50 



*B±ffllfflH8(nr£IHPH)fct, «7-T FttttfteufiUEMMMW] 
~^ K^(4«IH«W^«*t«)[M]~7 l l/«(JMSUiaffil8 
«B)[.T]-CO#WBHO*|±fflftHIIHT;**. SMiSSGM 

[0 0 3 8] ifzs fl**apiC*W*«»*ixfcffltt» 

«sr^t>-rBuf3^(AS)-r-se$n5*,©i:-rs. #*ia 

ymax : *^ffl©3fcttt» \sZmm£fa<Dm*&2{Mck 
}Sffe©7 i -^fc#*T^U flb®& 

[0 0 3 9] H6H81 0tiJttm~SlfiM5ic?*i 
•Pn»J(S-rSiR^ET-fe!), [W]tt7-fW, [M]tt~ 
K*. [T]tt^Ulit*»5H|JWI(ic*6J«C, «B 
iRSSf, JMO*. Jill!l««)*^UT^6(r:«*lfe 
K). #«HB|tt\ JH*l(d)fctd®K*f-fSJK 
H N ««(SC)ttiEa3fettftjiUT*t); «6®(DM)i: 

[0 0 4 0] 



( 7 ) 



2000-180725 



11 



12 



f=22. 5-70.0-126.0 
FNG= 5.7- 7.2- 10.2 

rl= 14.386 

dl= 1.000 H1=L 84666 vl= 23.82 

r2= 11.869 

d2= 0.100 

r3= 12.132 

d3= 2.800 N2=l. 48749 v 2= 70.44 iq 

r4= 44.822 

d4= L 200-12. 000-15. 000 

r5*= -50.721 

d5= 0.700 N3=l. 77250 v$= 49.77 

r6= 9.305 

d6= 1.300 

r7= H.191 

d7= 1.500 N4=l. 84666 v 4= 23.82 

r&= 22.081 

d8= 6.527-1.919-0,650 2 0 

r9= oo(A) 

d9= 0.100 

rlO= 9.648 

dl0= 3.000 N5=L 48749 v&= 70.44 

rll= -20.116 

dll= 0.100 

rl2*=432.945. 

dl2= 1.200 N6=L 84666 v6= 23.82 

rl3= 26.540 

dl3= 1.000 

rl4= -44.028 

dl4= 2.500 N7=l. 48749 v7= 70.44 

rl5= -9.006 

dl5= 7.748-2.564-0.500 

rl6*^19.111 

dl6= 2.400 N8=l. 62017 v 8= 24.01 

rl7*=-11.238 

dl7= 1.525 

rl&= -8.061 

dl8= 0.800 N9=L 75450 v 9= 51.57 

rl9= oo 

[SBl 2ffl(rl2)CE>*fl=a(4)©»j6«[] 



£= 1.0000 
A4=-0. 74896 xlO"* 
A6= 0.49697x10"' 
A8=-0. 48034 xlO" 1 
A10= 0.14101 xlO" 1 
A12=-0. 15951 x 10*" 

[0 0 4 2] mi 2H(rl2)<D*MBf--*] 

e= 1.0000 
A4=-0. 32194 xlO' 1 
A6=-0. 57420 xlQ" 
A8=-0. 91327 xlO" 7 
A10=-0. 30354 xlO" 1 
A12= 0.16114X10" 1 

[0 0 4 3] [»1 6B(rl6)(0*«||7 s -^] 
e= 1.0000 
A4= 0.88130 xlO" 4 
A6= 0.18653 xlO' 1 
A8= 0.45085x10"' 
A10=-0. 25756 xlO" 1 
A12= 0.26950x10" 

[ o o 4 4 ] [« 1 7 mirnxDimmr-* ] 

e= 1.0000 
A4=-0. 53907x10"' 
A6= 0.20838 xlO" 1 
A8=-0. 76811 xlO" 1 
A10=-0. 56352 xlO"» 
A12=-0. 64868 x 1 0' u 
[0 0 4 5] 



y=0. lymax ••• 


03 


(N'-N) 


y=0.2ymax ••• 


«S3 


OP-*) 


y=0.3ymax — 


03 


(N'-N) 


y=0.4ymax — 


03 


(N'-N) 


y=0.5ymax ■■■ 


03 


(N'-N) 


y=0.6ymax ••• 


03 


(N'-N) 


y=0.7ymax — 


03 


(N'-N) 



) • (d/dy) • {x(y )-x0(y)}=-6. 075 x 10 H 
) • (d/dy) • {x(y)-xO(y )}=-4. 868 x 10"' 
> • (d/dy ) • {x(y )-xO(y )}=-l . 649 x 10"' 
) • (d/dy) • {x(y )-x0(y)}=-3. 933 x W 
) • (d/dy) -{x(y)-xO(y)}=-7.767x lO"' 
) • (d/dy) -{x(y)-xO(y)}=-l. 366 x 10" 
)-(d/dy)-{x(y)-x0(y)}=-2.227xi0-' 



13 

y=0.8ymax 
y=0.9ymax 
y=1.0ymax 



cram irwu 



[0 0 4 6] 

f=20.5 —54.0 —97.6 
FNO= 5.74- 6. 86- 9.0 

mm*m mamm 

rl= 12.896 

dl= 1.000 Nl=l. 84666 vl= 23.82 

r2= 10.509 

d2= 2.800 N2=l. 48749 v 2= 70.44 

r3= 34.748 

d3= 1.400-8.500-11.000 

r4*= -56.717 

d4= 0.700 N3=l. 77250 v 3= 49.77 

r5= 7.690 

d5= 1.300 

r6= 10.361 

d6= 1.500 N4=L84666 v4= 23.82 

r7= 21.555 

d7= 

oo(A) 



( 8 ) 

03'(N' -N)* (d/dy) • {x(y)-x0(y)}=-3.444x 10" 
03« (N 1 -N) ■ (d/dy) • {x(y)-x0(y)}=-5. 112x 10'' 
03«(N' -V-M/W-MyhxOiyfc-l.mxW* 
e= 1.0000 



2000-180725 



14 



5.502-2.470-1.195 



r8= 



d8= 0.100 



r9= 8.355 



d9= 3.800 N5=l. 48749 v5= 70.44 



rlO= -14.886 



dlO= 0.100 



rll*=-74.817 



dll= 1.100 N6=l. 84666 v 6= 23.82 



rl2*= 37.804 



dl2= 0.700 



rl3= -31.334 



dl3= 2.000 N7=l. 48749 v 7= 70.44 



rl4= -7.921 



dl4= 5.884-2.081-0.500 



rl5*— 15.477 



dl5= 2.400 N8=l. 62017 v 8^ 24.01 



rl6*= -9.595 



dl6= 1.404 



rl7= -7.241 



dl7= 0.800 N9=l. 75450 v 9= 51.57 



rl8= oo 



10 



20 



30 



A4= 0.16693 xlO" 
A6= 0.35720x10" 
A8=-0. 41690 xlO" 
A10= 0.11563 xlO 1 
A12=-0. 12786 xlO'" 

[0 0 4 8] mi l®(rll)CD^S^ 
e- 1.0000 
A4=-0. 42156 xlO* 1 
A6=-0.63031xl0" 
A8=-0. 22793x10" 
A10= 0.96477x10** 
A12=-0~29544xl0" 

[004 9] [112 n(rl2)CD#gH5*- 
£= 1.0000 
A4= 0.10408 xlO" 
A6=-0. 72583x10" 
A8= 0.43445 xlO - ' 
A10= 0.57842 xlO 1 
A12=-0. 50956 x 10" 

[0050] [mi swiTiswrnmr-*] 

e= 1.0000 
A4= 0.22465 xlO' 1 
A6=-0.24264xl0" 
A8= 0. 28360 xlO"* 
A10=-0. 86591 xlO" 
A12= 0.96741x10"' 

[0 0 5 1] [$1 6®(rl6)CD#3*®^-*] 
1.0000 
. A4=-0. 21833 xlO" 
A6= 0.27031x10* 
A8=-0. 12878 xlO" 
A10= 0.34322x10" 
A12=-0. 58386 x 10" 11 

[0 0 5 2] 



[0047] [mtMrwimmr-*] 

[mi ia(rll)CD^f^(4)CD^<I] 
y=0.1ymax •» 03*(N , -N)-(d/dy)'{x(y)-xO(y)}=-9.143xlO- # 
y=0.2ymax •» <f>Z '(N'-N)- (d/dy) '{x(y)-x0(y)}=-7. 398x10" 
y=0.3ymax - 03'(N'-N)-(d/dy)'{x(y)-xO(y)}=-2.544xlO" 
y=0.4ymax «• 03'(N , -N)-(d/dy)-{x(y)-xO(y)}=-6.186xlO' 1 
y=0.5ymax »• 03'(N , -N)«(d/dy)«{x(y)-xO(y)}=-1.246xlO" 



( 9 ) 

tf3'(N' -N)(d/dy){x(y)-x0(y)}=-2.227xl0- 1 
03*(N' -N) • (d/dy) '{x(y)-x0(y)}=-3.664x 10" 
03-(N* -N)-(d/dy)'{x(y)-xO(y)}=-5.662xlO" 1 
03'(N' -N)'(d/dyHx(y)-xO(y)}=-8.349xlO" 
03-OT -N)'(d/dy)'{x(y)-xO(y)}=-1.193xlO-- 
e- 1.0000 



15 

y=0.6ymax 
y=0.7ymax 
y=0. 8ymax 
y=0.9ymax 
y=1.0ymax 

[0 0 5 3] 
«3£5fi093J 
1=22.6 -70.0 -107.2 
H0= 5.7 ~ 8.87— 10.14 

[tk±Bnmn [jb*t$] [t^ri io 

rl= 15.878 

dl= 1.000 Nl=l. 84666 vl= 23.82 

r2= 12.635 

d2= 2.800 N2=l. 48749 v 2= 70.44 

r3= 62.157 

d3= 1.839-11.000-15.000 

r4= -50.000 

d4= 0.700 N3=L 77250 v3= 49.77 

r5= 10.024 

d5= 1.000 20 

r6= 11.321 

d6= 1.500 N4=L 84666 v4= 23.82 

r7= 22.204 

d7= 7.234-2.578-0.800 

r8= oo(A) 

d8= 0.500 
r9= 8.611 

d9= 2.400 N5=l. 48749 v 5= 70.44 

rlO=-170.568 

dlO= 0.452 

rll*= 43.051 

dll= 1.200 K6=L 84666 v 6= 23.82 

rl2= 17.783 

dl2= 1.000 

rl3=^65.925 

dl3= 2.200 N7=l. 48749 v 7= 70.44 

rl4= -8.683 

dl4= 6.717-1. 882-0.500 

rl5*^30.177 

dl5= 2.200 K8=l. 62017 v 8= 24.01 

rl6*=^14.033 

* " dl6= 1.957 
rl7= -7.544 

dl7= 0.800 N9=l. 77250 v 9= 49.77 

rl8= oo 

[0 0 5 4] [81 lBCrlDCDfcaBy-*] 

[81 liS(rll)Ojfef«(4)<D»*tt] 
y=0.1ymax - 03 •(N'-N)- (d/dy )-{x(y)-x0(y)}=-4. 208x10- 
y=0.2ymax - 03-(N , -N)-(d/dy) {x(y)-xO(y)}=-3.33Oxl(r ( 
y=0.3ymax - 0 3 • (N J -N) • (d/dy) • (x(y)-xO(y )}=-! . 108 x IO"' 



000-180725 

16 



A4=-0. 37097x10"' 
A6= 0. 79853 x IO' 1 
A8=-0. 11445 xlO' 1 
A10= 0.45565 xlO- T 
A12=-0. 50908 xlO"' 
[ 0 0 5 5 ] [8 1 5 m{rl5)<DjmmT-*] 
£= 1.0000 
A4=-0. 51565 xlO M 
A6=-0. 24325 xlO _< 
A8= 0. 35139 xlO" 1 
A10=-0. 79240 xlO" 1 
A12= 0. 61680 x 10- 
[0 0 5 6] [81 BBKpIB)©**^-*] 
€= 1.0000 
A4=-0. 27425 xlO" 1 
A6= 0.22598x10** 
A8=-0. 11907 xlO - * 
A10= 0. 52828 xlO" 1 
A12=-0. 79447x10- 
[0 0 5 7] 



17 



( 10 ) 



2000-180725 
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03^N'-N).(d/dy) 
03-(N'-N).(d/dy) 
03'(N'-N)-(d/dy) 
03-(N'-N).(d/dy) 
03'(N , -NMd/dy) 
03(N*-N).(d/dy) 
03>(N'-N).(d/dy)- 



y=0.4ymax 
y=0.5ymax 
y=0.6ymax 
y=0.7ymax 
y=0.8ymax 
y=0.9ymax 
y=1.0ymax 
[0 0 5 8] 

f=22.6 -70.0 -107.2 
FNO= 5.9 - 9.09- 10.16 

rl= 17.152 

dl= 1.000 Hl=l. 84666 vl= 23.82 

r2= 13.750 

d2= 2.800 N2=L 48749 v 2= 70.44 

r3= 79.178 

d3= 1.200-10.000-15.000 

r4= -27.331 

d4= 0.700 K3=L 77250 v 3= 49. 77 

r5= 13.864 

d5= 1.300 

r6= 15.746 

d6= 1.500 N4=L 84666 v 4= 23.82 

r7= 37.437 

d7= 7.237-2.219-0.650 

r8= oo(A) 

d8= 0.500 

r9= 9.392 

d9= 2.800 N5=l. 48749 v 5= 70.44 

rl0=-158.267 

dl0= 1.200 N6=l. 84666 v 6= 23.82 

rll= 35.282 

dll= 1.000 

rl2= 14.999 

dl2= 2.400 N7=l. 48749 v7= 70.44 

rl3*=-18.446 

dl3= 6.499-1.953-0.500 

rl4*-32.932 

" " dl4= 2.200 N8=l. 62017 v 8= 24.01 

rl5*=-16.032 

dl5= 2.364 

rl6= -7.404 

dl6= 0.800 N9=L 75450 v 9= 51.57 

rl7= oo 

[0 0 5 9] mi 3@(rl3)cD^«ffi7 r ~^] 
£= 1.0000 
A4= 0.38266x10° 



My)- 
My)- 
My)- 
My)- 
My)- 
My)- 
My)- 
10 



20 



x0(y)}=-2. 590x10° 
x0(y)}=-5.019xl0° 
x0(y)}=-8. 695x10° 
x0(y)}=-l. 402x10° 
x0(y)}=-2. 151x10° 
x0(y)}=-3. 165x10° 
x0(y)}=-4.475xl0° 
A6=-0. 47417 xlO° 
A8= 0.79075x10° 
A10= 0.12182x10-' 
A12=-0. 48378x10° 

[006 01 (11 4 ■(rl4)0#sm7*-» ] 

£= 1.0000 
A4= 0.60586x10° 
A6= 0.32878x10° 
A8= 0.21370X10" 
A10=-0. 27707 xlO' 1 
A12= 0. 37140 xlO" 

[0 0 6 1] [SU 5ffi(pl5)CD**ffi7 s -^] 
1.0000 
A4=-0. 15852x10° 
A6= 0. 63471 x 10° 
A8=-0. 49496x10° 
A10= 0.15748X10° 
A12= 0.41834x10°' 

[0 0 6 2] 



50 



( 11 ) 
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19 



20 



«3£S60J 5 ) 

f=22.5 -70.0 -126.0 
PN0= 5.6 - 7.39— 10.05 

rl= 15.506 

dl= 1.000 Nl=l. 84666 vl= 23.82 

r2= 12.745 

d2= 2.800 N2=l. 48749 v 2= 70.44 

r3= 51.354 

d3= 1.200-11.131-15.000 io 

r4*= -60.847 

d4= 0.700 K3=l. 77250 v 3= 49.77 

r5= 10.002 

d5= 1.300 

r6= 11.811 

d6= 1.500 N4=L 84666 v4= 23.82 

r7= 21.590 

d7= 7.325-2.590-0.650 

r8= oo(A) 

d8= 0. 100 20 

r*= 8.665 

d9= 3.200 N5=l. 48749 v 5= 70.44 

rlO= -73.554 

dlO= 0.100 

rll*= 22.821 

dll= 1.200 N6=l. 84666 v 6= 23.82 

rl2= 12,872 

dl2= 0.700 

rl3= 125.081 

dl3= 2.500 N7=l. 48749 v 7= 70.44 

rl4= -10.135 

dl4= 7.625—2.429-0.500 

rl5*=-14.652 

dl5= 2.400 N8=l. 62017 v 8= 24.01 

rl6*= -9.400 

dlfr= 1.050 

rl7= -8.081 

dl7= 0.800 N9=l. 75450 v 9= 51. 57 . 

r!8= oo 

[ o o 6 3 ] [m 4 mwxDmmr-* ] 40 

[^1 l®(rll)©lfe^(4)(D^ffi] 
y=0.1ymax 03'(N'-N)'(d/dyHx(y)- 
y=0.2ymax 03-OT -N)'(d/dy)«{x(y)- 



e= 1.0000 
A4=-0. 10016 xl0 M 
A6= 0.93649x10-* 
A8=-0. 10184 x 10" 
A10= 0.35610 xlO"* 
A12=-0. 43629 x 10 M ' 

[0 0 6 4] t*i immxDjmmT-fr] 

e= 1.0000 
A4=-0. 29197X10** 
A6= 0.43934 x 10"* 
A8=-0.56811xl0 _l 
A10= 0.20291 xlO" 1 
A12=-0. 30358x10-* 

[0 0 6 5] [fgl 5®(rl5)<Dl^iS^-^] 
e= 1.Q000 
A4= 0.12431x10*' 
A6=-0. 38740 x 10 s 
A8= 0.31104x10-' 
A10=-0. 54294 x 10" 
A12= 0.18213X10"" 

[ 0 0 6 6 ] m 1 6 mTiwimmr-* ] 

e= 1.0000 
A4=-0. 19989 xlO" 1 
A6= 0.20627x10' 
A8=-0. 88349x10'' 
A10= 0. 48446x10-* 
A12=-0. 76850 xlO" 
[0 0 6 7] 



x0(y)}=-6.072xKr* 
x0(y)}=-4.806xl0-' 



y=0.3ymax - 03«(N'-N)'(d/dy)-{x(y)-xO(y)}=-l. 601 x Iff 4 

y=0.4ymax - 03-(N , -N)'(d/dy)'{x(y)-xO(y)}=-3.758xlO- 4 

y=0.5ymax »■ ^3-(N'«N)'(d/dy)'{x(y)-xO(y)}=-7.339xlO M 

y=0.6ymax - ^3-(N , -N)«(d/dy)'{x(y)-x0(y)}=-1.286x 10'* 

y=0.7ymax - 03«(N' -N) (d/dy)«{x(y)-x0(y)}=-2.104x 10 o 



( 12 ) 



[0 0 6 8] 
[0.1] 



21 

y=0.8ymax 
y=0.9ymax 
y=1.0ymax 



^§82000-180725 
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